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(54) METHOD AND DEVICE FOR MANAGING POWER CONSUMPTION 

(57)Abstract: 

PURPOSE: To apply timing for reducing power 
consumption in relation to the latest history of an 
access operation to a device by comparing average 
consumption energy with a previously decided 
consumption energy threshold and selecting an operation 
mode. 

CONSTITUTION: A disk driving device 20 receives 
power from a power source device 22 through a mode 
controller 24. The power from the device 22 is 
transferred to a consumption energy monitor device 28 
through a line 26 and is transferred from the device 28 
to the controller 24 through a line 30. The controller 24 
distributes the power inputted through the line 30 to the 
device 20 through plural lines represented by a line 32. 
The device 28 gives the signal 34 of use energy to the 
consumption energy comparator 36 of fuzzy logic and 
compares average consumption energy with the 
consumption energy threshold. The comparator 36 
generates a mode selection signal 38 based on the 

compared result and transfers the signal 38 to the controller 24 for making a necessary power 
consumption reduction mode. The controller 24 selects the operation mode in response to the 
signal 38. 
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(2) 



7-210975 



g-r & c 1 1 tt sMwaawi^ «• a -? > k c «t -ox 
*fr-r*fc«&©2ri£T*oT. ±E«Httas©»ff : & 

h©l«T©mj£©MSH©*atl3©5-&©l 

(a) n, ifc»i-i-nfii±o±Eft^t**r*3 

/3 



E (t) 



4W 



£gJR-f57T'77"<!:. 

(b) ±EgBKJ:-5±EiHgx*.M,¥©£ftt£g 
fc-rjBl©«<*(iE (t) £B$fyj<J!>BIS < fcLT5E4-r3 

(c) a&tf/3£IE©g&<>:LT. ±K» 1 ©<l*f<I 
E (t) ©B#nntKtJM|Sftt¥^JB*X*^fiH& 
a*>TS5 2©M*HBEM-- (t) £, TE©&2UctE"3 

ttl] 

aT 



E (t) e al d t 



(d) ±ES2©fiffiEA- (t) <h$&(I©Mg 
X*;P*Hte7*U7<-;i/££Jt»LT\ *-h*&jftfi 

t, 

(e) ±E*-Ka«<B^CiSSLT±E»fc : E-h' 
©ft© 1 ■o&Mtilt&x'ryzft. 

(f) ±ElO*fc«-€-njJl±©«)^tc»-r-5±E3 20 
v>h'*§M5ST±iEXf77' (b) 7)£ (f) £ 

^oiiLTEff-rsx^^yt^t-sm^^g©^! 

[!S#J£2] ±EXf->7" (d) tt, 
(dl) ±E*2 0fi^«EA- (t) KJW?LT± 
E M g x * ; 1/ * 03 {£ 7" p 7 -f - )V £ m ffi ? z, 7 t V 7"£ 

■stimxm i cE«©jBgm^©^g^ffi. 

[tt^JS3] ±EJB&x^;^Hfi7*D7'f-;H4±E 
8S2©<HfffiEA*- (t) CJ&SLfcttKB^Sn*;: 
£££tr»*B2fcE*©j||**a©WI#i6. jo 

[W#JS4] ±EKBttx-7 •7hU--7-x-f7^ 

[«**5] ±Er-* • 7 hU—, V - x-f 77K»)g 
B ttSKigr^ 7. 7 tt* OH** 4 £Ett® JBft 
«7J©«S#fc. 

[W^JS6] ±Ex-7 • 7 hU-v • x-f 7?ffif]g 
Btt^^iCx-7 • 7 h U-5>tt**£trll#S4 t'E 
*©**«a©*S#tt. 

[w*JS7] sijH»t«&«*n5«»e©*?*wr*x 

-7 • 7 h • x-r7 7ffiI*SSt*3^T. 40 

1 ^©KFlffllBlfiSWm^Ex-^ • 7 h U-v • x-f 7 

x^^^fi^fflEA-^^-r^fc*©. JLES7JA7J 

S»(i©^fflx^.;i/^H<i«^© 1 t3£8*fc±E£fll 
x^^4 : fi^fIEA--t^'r'5 ; E- K • 3?> Fft*f 

*«»«»£-r*fc©©. ±E«*x*;u4 £ Ea*&K: 

ita£ti&Jttt¥ft&. 



m7JA7J¥KU£ftT£C<h££fc>t-«&©8if£ : &- H 

iCJfcSLT. ±Ex~7 • 7 M/--7 • x-f 7?ffi&j£ 
BIC«LTiiW1-Sfcs6©. ±Etttt^&Rtf±E«* 
a ^ a tc } «ft $ n tt * - K *J » ¥ & t 6 3 x -f 7 
7ffi»£fi. 

[«*«8] ±Et-F«WW4. ±E*ggcffl© ; &- 
K • 3V>Ffi#©*ifi©fflC£*l,Tl ^©±E»ff 

; E-H*a»?-r5fc©©77y-f»3i^a*^€rii*« 

7 l:Et©T-f 7 7K®)gB. 

[W*«9] ±EJt«W4. ±E'>tt< <hfc l-p©« 
fflx*;i^HfMH»fflffltt±E 1 t?©»^t- K©«R 
C««PLTi^lB©liiaitt>C|gfl:-raj:5fc. ±E* 
*«©ttfflx^.;^H®m#©^tt< tfeloSJItt 
3fg£ ^ SSr^triS^S 7 KE«©x-r 7 7igI!igB. 

[flf*«l 0] ±E»JfflC|&«S*l-5* : r©^tt<t i b 

i^tt<aTsnfc«7JTfi^^nsj:^c. ±E«ae 

W*mi 1] ±Ettfflx*JM J H«flMttt±E»fts : E 

- K©a«©Haic«:*LT««f sn* ctsttft* 

m 9 CE«©T'f 7 7BS)^B. 

[H*«l 2] 9JflK£tt£ftSttftfl©Kr£&tTS 
»7 7-fe7-7hl^--7gB (DASD) IC*5^T, 

1 •o©B$p B 1F^d©p B ( !T±Ex-7 • 7 h V — ■ 74*. 

x*^ffl^«E/X-*»fife-r*fc©©. ±E«73A73 

IS»ffl©ffifflX^;i/^HfflB#© 1 o£&;Lfc±E{£ffl 

£*ga<ife£-f3£#©, ±E?B»x*^^e«#ac 

±E»JHfCi^«$tl5«? : ©rt©g«$nfc5R?4±E 
S^A77^g:tcgM-rs Z. t ^StoT^a©®)^*- K 
©F*3© 1 rxnmifc^- K^. JiE*- h* • n-7> Kfi^ 
tJSSLT. ±Ex-7 • 7 h • x-f77SBf)S 
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(3) 

3 

F© 1 0€rM»?-rSfe«6077 5?-f tt9¥ft«dtrM* 
Jl 1 2 KE«©iI£7*-feX • X h l/-ygB. 
[»*JH 1 4 ] ±Ett»¥Rtt. ±E'>& < i fe 1 o© 

?S»£¥&«:£tH»#JSl 2KEtt©B»7*-feX • 

[ffllJRJHl 5] ±E*S«0»fls*-Htt. 
loro±E8"Jeil«&«$ns»^A<i5T^tlfcm^T®i 

2KE«©iE&7?-t:X • X h 

[M#jsi 6] ±E'>/<£<<i: : bi^0i5efflx^;i/^[5g{i 

5C<h££friS;RJSl 4KE«©iI&7iHrX • XFU 20 

1 CXOB^flBlfflKIOH^Ex-^ • 7, F V-V ■ x-f X 

?S&fll©<£fflx*;i/*eg{ifI^© l o£i«;t£±E{£ffl 
x^^fi^ME/N'-H^-r-S^r-K • 3V> Ff§*f io 
£«ScfI^±-r$fc«i>©, ±E*»x*;p*K«*ac 

±E»J«KI6«$tt**x©rt©a*;*nfc*x-*JtE 

A**R»C»ttf s - 1 fcgfr-ntssc©®!^*- F 

©rt©10©Slf£;E-F£> ±E ; e-H • 37>Hi^ 
■ C»UTil*i-r*fc*0. ±EJt«¥SRtf±E«* 

-f X? • x-* • X F U-yg@, 
[f8#«18] ±Et-H«W*a«, ±E«8flC!)« 40 
— F • 3-7>K«^<DfiificD{iCJtx&LT±Ei*ft ; E- 
F© 1 'C$-ji^T-5fc*077v ! 'f iiS^g^trS* 
* 1 7 CEtO**^ X? • x-* • X F U-vg 
ft. 

[§i*Jll9] ±EJt»^Stt. ±E^fe<tt)lOC3 
ffifflx*;i/^H<ifi^©ffltt±E 1 ^<5l^t- F©>§ 
RK**LT«HBlo*iitt , bK:«<k-r*J:5K:. ±E 
«»li©ffifflx^;U^Hfflffi^©'>*<it> 
f *»£*&fc£trW#qU 7tcE®©ft*x1'X:7 • 



fi¥7-2 10 9 7 5 

[Sl*^2 0] ±E?S&(I©f)f£ : &-Ffi. 

(t^nSct^lC. I* **tfll#1il 7 

KEewft^x-YX? • x-* • X h 
[IS*J12 1] ±E'i>&< tb 1 oOtffli^A^Hfi 
«9tt±E»«5*-Ka«©BffilCJS*LT«»;*ft* 
9CE«©Jt*r-f x-* • 

X FU-vgS. 
[0 0 0 1] 

[«B± #fEBJtt. (S^gl|^ozi>ea 

• vXxAICtefflT*xW X^BftSBWfHiMSa 

[0 0 0 2] 

[«££©8ffi] 3>tfa-^ • a- F?x78a5©£i6 
©tt&tt. x-fX?/XFU-: xlSBOx-fX^ffiiMg 
1 # * 1 U S V ? □ 7* □ -fe yif CD <fc 5 ft ffi © / \ - K 
■>X7*^J:0 i b**tt«**JH*r43>trJL-^ • 
i/Zy-klzU-OTttz. -BK. x-f X£IEg|g@©£ 

^**B»8B«rfflBKW?>»*.*:&«T. jsft*-ttc 

T^S. ;i©=k?ft?5itfix'f'X:7iBS)gSffi©ft 

l:fflt^n6T-f X?E»gB©«flJS*©eStta4 

[0 0 0 3] *9MftCftfr>T. x-TX^BftBBt^ 
?ffli§tt. KJUKax-fX^ESigB^ Tt^xfX? 

mWigwunvm&Tv-tTs ■ x fp-vSe (das 

D) x-fXi7|BS)ggOMg 
fl^Wf gWffiSitt. x-f v**^ • -f *-xit©Xx- 

t#A/Tr-f • -f /-yg 

[0 0 0 4] «Atf, ^mmm4 1 6 1 0 0 2^«. 
J^g^rj^iSit-rsfc^ic. tf-x' (-B#f?±) t-K 

-7- ^-^MjSSttT^S. *H#flF^4 7 1 7 

9 6 8fi:i>^t, ^«e>**enitB#K©igia©^fcx 

S#ii¥S©ESR^fl4ffl©aSlt'x* • x-f X7 • 
7U—V^B8S$nT^-5. C©x-f X^iE®)gg©X 
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5 

8 6 0 7 3*fK*5MT. 7^ • *-vK»fttf 

6awr«igiBtj«o*fta*^5fl!)teo«^*H«i | iF 

S4 2 5 0 4 1 3^Rtf|s]g54 2 6 9 4 9 6^ll^£ 

[0005] 7uy\£ • x-fx^ffia^iiojgsig^ 

3 7 6 2 9 3^11 ?^X*#Xe>F;McB»aJh£ 

I«^nx^5, fcfflftM^ 6 3 5 1 4 S^Kfc 

C£oU*&mtf*mm*%i4 6 8 4 8 6 4%tfHS4 
7 8 3 7 0 $nt, ®m¥l - 1 3 2 5 SJ^Rtfftfflm 
6 2 - 2 6 2 2 6 5 # K fcBB^ftT^*. ^tlbT^ 
T(Z)iIH BBBMtt£€Bttfc:T*®£-£0»g 

[0 0 0 6] DASDO«t5ft«JlT'f^?Ill 

Atf, #BM#MF3§4 9 9 1 1 2 9*f£*5HT, #-^7 
3 > ea-^if^ x^Il^l© 2 ^©Bff t 

HFo^Btt, x>rx^B»«B*«««i-cie**nTi^ 

^<tOT*&«*tlTl^B#, S^ftffBflE&tf«**tt 
fflLT^£. 4SBB¥4 - 1 0 2 2 6 1 *f tCfcl^T, 

«*^«*$nfcP#«I, »tt£<k*HSft (contact su 
rface stiction-C S S) SrlslJlLTl^JR^- KSK 
x<X^B»«B©B««»fft«^BSSnT^*. 4$ 
H¥ 2-30648 3*fK£^T> » 1 ©»aH$W»t 

^yK©Bfl*E-*0BB#«wa*u ^2o«ig^ra 

B*m>fra#BiRSftT^*. #Pl¥2-3 0 6 



(4) M¥7 - 2 1 0 9 7 5 

[0 0 0 7] Z<D#m<0'&&<D&ffil$7ay£ - 747s 

oSiiB#r B itc^a$^Tio, *fc«2^co<sm^fj^ 

13\ TPreraier Technology Li teDr i ve" <D V M 3.— (1 
9 8 7^9^29B(^)PC7^y» j tMTZVlfffy 

£ □ 3- K©HW©Tt7< X ?BligBa>BB&£K 

SgLT^S. 1 9 8 7^4MOIBMr^-^Jl/-r< 
X^D-yt- yi/f^f>^2 9#S 1 l^tf>4 7 6 3 

te:/n ^-7 tip COTTAR d<J:C0T# 

*ttB*0f»«*-F#B«aftTl>*. #H»»B4 
9 8 0 8 3 6^lC*5V>T, B*?StlfcBi2SSBrt*, 

A^BSSnT^S. dO*H1SW^BS$ftfc«B 
H228B07^-tX5*tcfc<50-C»4a<, fttt* 

^BS 63-22407 8 *t KfcA*fc*fl!H 

30 [0 0 0 8] *H4$W&4 6 4 9 3 7 3^K*HT, B 
Ji£ffim-?Z>fctblz. *-©tI«©WTBB*BIBfT-5 

ffl^Ta»«ttttt**i-5B»iC*-#- KA*8B# 
BSStlTH*. #B#Iff§4 9 3 3 7 8 S^fcfcH 
t\ JBBtt**fiB*rsfc*(DA-K'>x7RrXy7h 
^X7S$t^x-f^^B«lSfi^BB^*nT^'5. :o 

-ffi£0>BBI*mftlc. BMM«PBTBB^6B^«B£ 
1"*CiftBBUT^S. B2^Aina:BiEnna>B 
40 Bftl;:. x^H^-t-^oBBiWMfSn*. :o 
*B4MfK;&HT. 3>hD-70t**a»at5J: 
Dt), ^tf>K;U-qE-^©BB*BBfUfc«fcxe> 
K^- : E-^oBB«:giSBcBBS*4ttBtt, .to 

• "E-^^BBtrBMr^ttKiMflB^lslBoBB 

Wft^ot, c:o*B1*«FO*a5f4«att3SrttTtta 
50 ti. *fc, x-fX^BKjgH^TcOK^fcfflaic^'ji^ 
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7 

•&5flg*^a-if(ci:OTaS«:Rft^OT. »IBK:B 
[0 0 0 9] ^5S(D3>tfa-^«, gl^fflft^ 

tzM&frh. *ttfttt5ftfcBBBB0>BB*#£ttT 
[0 0 10] <ttT«^^J;4«t>*fl!)»^-H©B* 
#tt#8«B<0BB«£i;a<hLTt>, xfX^EBKB 

JEtt, ^X^BftSEH<0»^^B«T**^h • u> 
* < Bfc)S:<*i;ST*5'5S : aE©«KS:#lt-r^€rT* 

[ooii] ftjtsn&idM^t, tWx*b»«b 

©7^-t^©ffliitt4:©B©«Btt/X5>^ftl8:Jg-r* 

-tf#ttJ£L&-*0BBBBfcfc#L"O>*. II:, 
It^SnsJHRtt^oaod^ftftt- F«B*BBM 



(5) »B¥7 - 2 1 0 9 7 5 

K (imminent command) attjKcDBftlZtt LTMg^^ 

■C»SftT^*Cltieo*B*OBBRtf#»»tttt, 
[0 0 12] 

[BBtfBfcLJ^tTSBB] 
/0 X^KBSH7^1rX»ff<7)ftiS©BS«cBiI*#T}B 

f^<oi*jSt©B©as«FBtt, £<BiB*i;fcT-fx* 

BB»B©ISfPfc*4SLTBEfc*JD*n, tlx, CT 
[0 0 13] *»M©ffi©B«a, BBUfcMBB/jlc 

BBS£tr©A**BW©#«T»*. cOck'S&ttBH 

&®znz>tmz7z<7)£mjj\z±z>®mzm 

[0 0 14] 

[BB***-r*fc»©^&] *BBtt. ftSS'Tir 

»B©x*;^MBo«B*B3e-r*ciK«t0, 

^BBtlcBBB^BTt-HeBfirftSltfcibT 
±»©B«**ftLTV*«. f:/:L, BTSnfcJmy 

*«*3&«ttTShT^*BT ! b3> hn — ^-^ 
oaflEMWatf h7^^ttBft*t*BBr'«fc»K:«ffl 

40 m&<D&%T*&Z>Z.t%%:&LtzZ.t\zmi&$:m^TU 

5„ TOSfx^j^oi/^jHt ■r-f x^EibKB© 

B*B*)T. *3EWtt* ftflMta^-KfceffcfcHMHf 

hftimx*Mat^D tjtB-r*. 

50 [0015] 



-5- 



9 

So 7 r 'f;*£Bft£fi2 Ote^-K • D>hD-72 4 

*>*©«*MU >2 6*«Tffl»x*;u*Ea«II 

2 8M£i£2n, iH*X*;U*E«8B2 8^b7<> 

3 0 ^gt^- F • 3> 2 4 l:i&i££ttS 0 
-F - 3>hD-72 4lt 7-f>30^^lTA^^ 

7<>3 2Tfts<sn*«s<!!)7-f 

LTT-f^*Bli8B2 0i:E»«. *»x*^E 
588I2 8H ^X^Mt^3 4^77y^i 

ffl»X*;^Jt«S3 6tt, *-F8K«*f 3 8 * 364 

-F»Kfflf|3 8£^-K • 3>ho-7 2 4HHLfo) 
tt£o ftOT, K • n > h P — 7 2 4 tt, 77y-f 
ltao«»X*^Jt«S3 6*^©t- F8ftffi*l3 
8KJS*LT7H'X*B»SB2 (XaSfcrtftft^- F 

[0 0 16] B2«T<X?8liSlB2 0ffl©»^fl!) 
H2lC^Lfcftf^ : E-KO»J0ST«, 
2 0^2 teiKLfcftff F J; 0 fc^fc^ffitt 

§2i:^L^ : E-K r i j m»h^(7) 
fiW^tfttto&v^tt^ft^-K roj 

ftft^-F r i j 7>f^nyDt7t©? 

T2J tt^bT>K^- ; E-^a)JH»«**«|«UT^ 
S* fiE^T, i2CSU:9^-F^ISl:^OT, 
t-H • 3>hP-724(t ^^Dyntyfo 

>hn-?24te, *fcf>F;P • ^r-^4 2RZf79^ 
-lj:-/? . ^-^4 4 (C^-TSl : g^S£*ilO(C*JPT 

£B2 oaiftfEt-K r i j ©BTSLWtXO 
^>F**tfttofcft6tf, r<7>BiSI2 0lt 
7£ 7 :7 1 jxx — 9 * — ^ (x^f X#B±"C / v.y 
F£#»rr£BK&B) 4 4£|fg{^m:tS4)K:#^^!: 
iI&&LT£m;>}fiJf£ : E-F ro j 

[0 0 17] B2©»ftt-H r 2 J xtf>K;i/- 
*:-*4 2©?B»«**fi«"raciK:<fc^T»ff : E- 

f r i j ^Ht^^mOT, xoH^-t- 

*4 2a>»*tt<£T"r*. fct, gfL^7^irX-a 
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10 

v>F©*«K**UT. JB*«*ttW»ftt«F 
T2j *6±«*»fl£^-F*T©ilB«a»tt. 

T3j H, ^e>h>-W42(D«|*6*»l:So 

^T©«*fti»ar«. »»«*tti*»ff^-F T4j 

i:^^to», Xt>K^- ; e-^ 4 2 3&^t'<TOe 

So ftft^-F r 5 j r^fX^ • 7^-feX 

£BftSB2 O^6t^T0S*»*$nS r#0gj 
=E- F**toUT^*. 

[0018] xtr>K;u ■ LT?8§m*i£M 
(037>h«st»5. xe> f;u • ^-^(7) 

7-f F^B$»Ctt^a0Rl/S#iA^ + *;U(7)tt^^-tJ- 

K£\ a2H^Lfc7 L -y;Kl^JPrsc^:^T^ 
So *«W©*ffiJ4«f3£<Z)«*«*fi«ft^-F^IB 

[0 0 19] m2\ZKbtz®ft*:-P<D&RZtW){nm 

©ffiSS^i^-H ru T2j <a?Ufflttatflb 
fBBfrftL ^tib^^co^f^^-H r i j Rzf r 2 j tfi 

30 x-f X^Bg)ilg2 0©*i|fflttfw»-r-5^»36««/hT, 
TV^So 

[0 0 2 0] @3*#fiaTS<h, IIOX^MMS 
12 8Rtf7 7iSimm<DmftX.*)i,*]£%t%3 6<7)& 

6WU x-fX^B»«B2 O^SLT^jBStx*;^ 

40 ^5 2«C±^Tft«6^n^a*ttffifC*5V>T3> Fd- 
75 0fC«fc^TttaE*n*. fifX^M-l/y7^4 

6tt, ^X^B»8B©JS»»c*45bT*ans;!y^ 

w»c^>7 Fsn»jn*ns. B4£#firr*<fc, f<7 
^ffiftfifi^^j&^ftft^Btaa&nfcSRx* 

^Offl»MfeJB»x^;u^<7>ffi*^Ti7lcS«nT 
50 7D-. 'Jir^y FEhISSS 6jJ««»x*^* • A 
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// 

[0 0 2 1 ] 5 2lC^ffLT, X^JM^iUv 

**4 6<Z)rt§f4. 1 My YTiWtt\Zi/y h£tl, -e 
LT. ffl»x*;^H«J{t8 6 0lCcfc^T5g£i*tt* 

X^;U^K{il7 p D7<-;l/fi^5 8 <b^lt^LT> /w 
*U«*t4 8<0ffl*<jB»x*^H«7 r D7<-;U«^ 

5 8 0(l£lTi:BTLft^ 7<7>e»8i2 Oti: 
ttfceffc*******©*-- KBKflM* 3 8 £5I4T 

WU fi«FB«fflLT*«LfciB»x*;^tt^¥^JB* 
X*^fflE/X-^«LT4A*»«*/hS<-r-5fc» 

[0 0 2 2] H 5 ttSSir >* 6 2 (cS^< B 1 tf>i8g 

o©tta$nfcT^»»x*;u*<i*«t)-r«t5^. x 

6 2j&>6<0fi«ffi#6 6t4 2 2Jttt8 6 8C4A6n, 
2att»86 8tt2^©H*SKTifttXTiiit«$n 
So «L*««#6 6*«Htt»*TiJ:0fe/hSWft 

x-fXi7Bft^B2 O^OMfflfB^lHltt (H^-frl*) ^ 

i±0fe/h*Wtitf, 2SJt«8 6 SttyWy^SWi* 
B8#, cm^D, 0JAfcfx-fXi'B»fi«2 O^X 

[0 0 2 3] 0 6*#J!rt*<h, H5J::iRLfclIlK<0ft 
^7 0^JB2OHttaTt*T"r5t, SW ? «< o 

x<^sw,Msw2(0ij«<t, ^-yzo 

[0 0 2 4] B6fc«LfcjS2<D*«rt-:/7 2 tt, ft 



4$BB¥7 - 2 1 0 9 7 5 

x< 2 ocoMgrn^fsarrs^-r $ 
fiT.^Tii^TLfcB#, x-r ztmmmmitmmvtm 

H6©,«Alli3^TfB2 0HfflT?t35l|-r*. «L& 

LTl42Si£&86 8£&«LT, x-f X ^SgfjS^ 2 
0«r±«^ftfft-Kta#r*»rL^x<X^ • 7? 
t7^4LAc©T. *-^7 2tt±»LJ&»S. x-f 

-77 2ttttfit6 4(DjaS»SDJCi6aeLT±#L*&* 
£« tttt6 4©H§[fi»lfl!)BlliTia±fcf4±#L& 

2**20BMIT!©*CHaEI»Ta*, *©tS*. * 
-77 2ttH6©j«BlC*^T»l2a)HI«tSE«'r*. 
Cf<*ifi£i;fc±i&©x*f • 7£-feX*«H 

^SftOtt^OT, SWzte, #-7 7 0 
JtttLT, #-77 2©fc»fc:^J80iIttTBI*>ft*. 

[0 0 2 5] 0 7ttH5^Lfc|plB<7){fi<O»iffffitt* 
RWT5fc»0y77T*5. 17C^l^iJ-y7 1 
f4Jtttt6 4^ l<Z)7D:7-f-;i/iRK*«fc>U #-7 
7 3 fiJSirL 6 4^2(Z)yD7^-iHgg^LT^ 

^>o #-77 1 »4oi»nfc45W-s rjagBj <&fig<g£ 

#5* #-77 SttHDWMHfciS^T r^g[Aj ©fit* 

2-teXiliEKH-rs#-77 l&tf7 3K<fcOT3RS*l 
wsiii:, 2^^)^7 p D7-r-;ptc^LT2^^ 

B#F«8 roj fC*^T<a^lx^K07^-tXJ£»^)gEt 
7K"r#-77 3£#-77 1 tlt&LT* *-^7 1 *t 
«t 0SU7^-feXfi»©liK*«fOTl^^eT«5. 
[0 0 2 6] ttW«rfB*tr-6fc»lw, 13 7 14, 0$^ 
TOJ K»K:r47^-l:^fi»*»fc4^«a6 4 0S* 
tSLT^S. fifOT, ^7-7 7 1 it. B#WB 1 CiJ^ 
T*l©HHtTitaj([-r**T«^LT^<. ^7-7 
7 3 I4NfRQ A 1 fciSHTJB 1 OHMTj 
»BAlttieraBlcl:0t>niaE0*^ieiBT**. 
T, X<!yfSWt©)8ftH T-fX^II)gl2 0^ 
iS^7^-fe^fi»*}$OT^*^^tt. «f*©7^*fe^ 
• 37> KlCtt^TiljaEOft<iBK**l*Ci:ttS»K 
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(8) 

U 

IBA2lC*^T*2©HttTit«fi'r*. ft^T, « 
[0 0 2 7] MS Rtf® 9 z tttffiitlCl^t^H 

X*^*R#«ffEd (k) ttiiKUyx^7 4©A* JO 

EIB<BlHTArt3*U iia*nfc«*x*JU*B*fi# 
Ed (k-1) r-f^JWi^©tt«S»IFT 
J£<*De*lT^*J:5t, mm 7 4HA*l:* 

«t>ft^Ed (k) 0«a>e«fc«ui*Ed (k) 20 
T©-lON«k+ Hi©iB»x*;u^g*fi^(D-y-> 

y;Ki«:»D»lslB7 8^4^L4CiT»-5. JP3JSB7 
8(Dfcb?jfcL H 1 C^Lifcx'f A£ffitt8H2 OOfcft 

wwv^ittEi/t- (n) £%t>?¥-i%mnx*)\,*m 

x*;u^«#8 Ott#rLv>&U- >:/;!/ • ?uy?mm® 
^74 sftst LT^^nTVi-5uyx*a>y;w-y 

(POR) j ft-^8 2t:J:OTUt7h^n5o 
[0 0 2 8] HOtt^WOSBfCckOffiffl-rsoHii 
LfcyH' 5>*;«©H*x*;i^E«@»G> z 

%mmt<Dmo>3iwi3ittigi*, ®8\z7skLtz$zmw\z# 

WS¥i^iB»x*;i/^fflEjA- (n) OfflfSO^tt 
ntUftWCglT, B9^ffi«lOEd/t- (k- 

i) fmcom\t. ^<nv>7)v<Dm&\z&wz>&v>7 

8 6<0ffl*«^8 8©fflEdA- (k-1) JD^IhI 
88 4 1:*^ JB*x*;i/*(7)«fLiri-y->7 r ;KiEd 
(k) fCto^^dilZct^Tii^^n, £©Ea (k- 

i ) fa^?Bgx^;i/^o^<7)r^T(D+h>7 p ;Ki^eo 
*«*a*Atifc«a¥^«»x*;i,***at)LT^ 

5. «rL^1f>7 r ;HlEd (k) <fc«*t8 8<2{i<!:£>*0 

©MfcjSLT, ««ff»AtiEd/t- (k-1) ffl£<& 
StttEdA- (k) {I^£JIL3l^ftTiS5£UvX*8 50 



4SSJ¥7 - 2 1 0 9 7 5 

ffl#M$-f<5£T\ iB»x^;i,^©*n-y->y;Hi*B 
Kffll^tlfcx-** (bleedine-off) j £i*T 

[0 0 2 9] B9H jgig l/->7* 9 2<7)f«I$ 

£ n^Htio-r ^Toit >y;ni e t o t a i o^itfii k»j l 

^fflgX^;i/^0-tf>7 P jUfiEd (k) £S«ltjid;L 
SJO»lsl»9 0*^LT^S. ^H-OJH»X*^*«^ 
9 4 ML H8«C*^T*D»*nfc1t>^fl!)»**t)"r 
Air-U >^«»N(C<fcDft»SnfcH8C!)^ffl*x 
Wi^8 0tttgftOT^S, igl/yA^8 6S 
#9 2tt*-^-7D-»:^a^±#©^TU-lr\y h 

[0 0 3 0] HI Ott0 8RtfH9HSLfcl>m<OH 
K«ct)ttfflT#*»^oJB*x*;^«^liEd = 
EoPi^^J^T^ST^^>« B 1 0(C^LfcEopjC7){i 
tt. H*JiE*$nfc*Eopi»fP<3!)ffl#Wtt}H*x* 

;i/**srfc»K8ft£ns. n i o \z^Ltz^otm 

[0 0 3 1 ] m 1 1 lZ7RLtztf7 7\t, ®8RZf®9<7) 

%i&m<DW)fe%m.w?&tz&o)mT&z>. £}-?9 6r 

tf9 8«H a^^fc«ifP«|gt*tt-5JB»x*;u 
*0V&ftffi*SLT^5. (1^8 0&tf8 8 (H8&tf 
19) tt, ®1<Dt-( Z?mW)%m2 0<DtpT%±tZ> 

mmtffttiu^m&iz. B#ffla)«ia<t*ic«^LT^< 

>H*«ft^rtf4, *-^9 6Xtf 9 8^«fcOT*fe* 

n^¥^fifx^;^ • e/i-jWB i ©JMfx^^H 
■Eiitxfi-rsctfcao, cm, iiciiti 

-79 6RCX9 8tt*20«*x*;W £ H«[Eii t«« 

[oo3 2] mi 2\mi\zmLrzm&x*fr*&$L*& 

12 8 tLTM%TZ<niz&Lrz7i'aff3i<Dffi%x* 

)\'¥&w.%B<Dt&<D&mm*K?m?&z>. mi 2n 

Tfe^u^ Sfctt-t-na±o?B»x*;i/iF- /D7 
-T-;i/i:, *«8©ffifflx*;i/^co«tti:*tt»-r-5fc* 

x*;u* • ^D7<-^ETittTffiO»it<7)«»EMi: 

[0 0 3 3] 
[ft2] 
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Et ( t ) = ao + ai t + 

[0034] {ail h ^mztitzQimw-y 

[0 0 3 5] HI 2\Z&^Ts IettJBRert (EPS. 

fflRx*^*<iE« (t) ) ictt«wq*t«»ahT^ 
»6nfc±j£^iBSfx*ju* • yD7-r-;uETi \zttm 
HHrasnsmBE i o oh hi 3(cs$nT^s«t'p 

«*0«EViifc:*L^*ElcR3e-J-«fc*lc 1 ffi 

iL^tl^o X-f7f 10 211 0&<0iM£*<0ffiaO)B# 
,&T«BE1 0 OOiS'Jt^ h-f Sfc^K&ffl-rs;:*!: 

[0 0 3 6] ItttlBlB 1 0 0 6 H ffflOO 

H SJE 1 0 0 ffl 2 o<&«*MfciS»x*;i^ • 7 
<-;l/ETi^r;ET2<h^M-r^)B#, Jt&gg 1 0 4 CD 2 O 
OSSS^B<t. tt»S 1 0 6<D 1 0©3!!jl^At(C*W 

mi 3i:sitfl»iw*: 7 r n7-f-;uETi 

Rtf±fE<05£l lZ&Z>T7F;2tl2>l:o\zmm<Dm»£L 
-60 * 

E (t) = — e aT J 
T ' 



(9) 4#g8¥7 -2 1 0 9 7 5 

2 t* + ... + a 0 t° (it 1) 

* [0 0 3 7] §1411 ±&lfcffi*X*JM%ttttl 

Pi=**±IHS^(!!)fc»ce»a:*ax*;MFji 

Sj = i*tt0E>p»mnH0!)nr»KK^ofc«ic«sft 

/0 Ri= l*tt©*BIBIBOIBTR*»0ft*Ofc*K:e 
Stt«Bffi*x:M'4rtf 

Wj = 1 *fi©«FWIHiWI©BT«Sa*ft^ot*fc* 

1 * = 1 vaannnMomTx t? > • 

»T7< K;H-5fc»fc*Ba*Bx*;if*« 

c, = 1 #&0#mmm<Dmi£»vmwtt®ntfi&9 

[0 0 3 8] ifx^M • l/yX^^WSl^> 

JB»x*;u*- i/^^M^sci^ H 
T\ ifx^M • l/yx*ort*tt±aa)¥^*»x 
fin »BflD«iit*»c««snfcjB*x* 

So 

[0 0 3 9] 
[S3] 

BCD e aT d t <5£2) 



[0 0 4 0] Hl4fc*5HT\ EH B 3 K^HTSL 
fclSx^M ■ 1x^x^4 6 0^-5^: rx*;i/^j u 

EH ^tt^^±#*-fr§fc«e)^BttBBJ6«gx*;p 

^fa*^Jb-rPit«toTitini$ns. xf7^i 1 0 

«BBBteB^itJBjt*ns. Xt7^1 1 2K43^T, 

07-r K;M8Sfttrtffi I ite'vy H®7^fax-^)5< 
[0 0 4 1] Xf7yi 1 4 KlfcHT, E©ffiH Sffi 
116l:^T, EH Ij±9fc**^«SfllBu<0 50 



-9<D7 4 K*©JB»x*;^«[ < fc0fe**<attntf 

fcer, ^o«ttEo+t**tifc«*wB*©*f*H 

£<7>H«H «SfflBiiSrafEfCU-fe!y h1"SX'rU/7 r 
1 1 8fc«fcDjRSn"CV>*. 

[0 0 4 2] 7f7^1 2 OfciJUT, x<X£ffiif)g 
BfC^^Ti&Baft^fi^SnTt^^S^xX h 

6H H*atiTV^J:5^ HKWiA2C«<. Sfi 

#*<&w-nH xf7yi2 2i:^^t, ffiffli-^Kfa 

En ckO fcE*«/h*^5^*«rX SLE^E 

nH Xf^l2 2tt^^ll4CR0, ffiO^ 
>>OUB*R8S:B8J&U fit, &<W>7^WbWc# 
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[0 0 4 3] z<D&wW)fr<Dmn£ffim\ztz>tz®iz. 
it > y ;n$pfl o m t&b i £ ft s frj m x * j u * c , tz » 

fcEOffifcin**. Xf7^1 2 8K*H>T, Ett, C 

1 cofl ct 0 fc* € 2 ODSSffl Bl i tzWM'P £ ft£. 

-f St. ±JELfcJ:'5t, MSMBl*^ MgfttB 

±i£0>«£* flHal:*L<a<ifeJ:K 
[0 0 4 4] 7x7^1 3 2^43UT, ±iEL)tXx^ 

2l::iltf. SLr-fX^ • y^-trXBjf^^B^^wn 
tf. ^7-7^13 4(1^1^ EtfR2<bWimEiittf 
ht«*n, f IT, ebE^d(7)Sg2<7)tBfflKTH»T 
LT^fttf. r^Bgj ttjgfcfcs. Xf7^1 3 6fcL 

*mmmzmj]$:iB,TTz>w* xv-y^i 20W13 

2 tlHl^tS^^fT^^^x^yi 3 8*£l7-rz>0\z3t 
#&*rtS:58LT<r*6. ^LE^SB20HfflETiaTic: 
{£TLTl>&Wfttf, Um^v-y-fl 2 6^0, MS 

[0 0 4 5] H 1 4 fc*tr>T* A 2 ^(B^SifcL 

mmm m^r) \zm*z±%'?z>x9-y~7i 4 0 
k*5v>t, B**n^»^Hfi : *fT&'5. x-rx^ig 

»Sl©»^*7lft», 777^14 21:^1^. 

£<DfzibO)±m<D U X h HE® J: "5 &»ft©fc» 
Kjt.»£tifcx*jl/*ffi[ (il0^#S) T^SEopj 

[0 0 4 6] 7x7^1 4 2<DVm$£\Z. Xf7/l 4 
4^W, EttS/haE^iBtltttSn, «LE*«E 
■ iN*j@iBLTV>&ttfttf* Xf7/1 4 6 Kfc^T, 

*r> \zm\t*. emu, 
^<orBiTxa*j*:}H»x*;u*<z)fc*n*iEia*rs. -to 

ffljH»x*;i/^ttij*a«-r*fc«)fc, xf7^i i 
2tt&mzm=T^z>. zvm. mw^miz. ±&ttzt 
mc&?\zmtbt>ti%. 

[0 0 4 7] *%W0±.m<DWlWfr*>. £W.t><D-fflft 

\z±z>* e > • 



(10) 4SBB¥7 -2 1 0 9 7 5 

ftmt. t&Lfz-f&w^y-irTt^z&mLT, 
m i 4\z*Ltzffiftmzttm?zzttfiv&z<D\*&9i 

[0 0 4 8] ikt&tLT. ttWommzmLTSJCF 
[0 0 4 9] (1) »JH»Cj&«*nStt»<03>*-* 

i^> sfctt-tnet±o)±iE»fft**r*3-7>H^ 

ZXv-yJt. (b) ±ESBK:,fc*±E?8*x*^ 

=fo^«-***t>-r«i©<i^«E (t> gftnang 

£LT5E4T**xy:A!:, (c) aRZtfiZlEoim 
20 atLT, iE^lOi^IE (t) OWFrat^fcKS 
Stifc^M»x*;^iil*«tor*2<Dffi^<lEA- 

(t) TEOftSttfiEOTJSfr^XT-U/yt, 

»4] 

g (t) = JL e «T J E (t) e aT d t 
T ' 

(d) ±ESS2<B«^ffiE/t- (t) tffiftBOfflft 
x^l/^HfiE^a^-f-^t^JtftLT, ^-FSRfi 

J0 t, (e) ±E : E-F»R«*R:«;«UT±Eftff : E 
-h^rt©l^*Mt5Xf7^, (f) ±E1 

^%fz\zzn&±<Dmmz*i?z>±m3-?> k«*»« 

5ST±B7f7y (b) 71S (f) **0iiUTafT 

(2) ±K7>7-y7 (d) tt. (dl) ±E*2<&« 
flEA- (t) fcJ6*LT±EiS»x*;i^BB«7n 
7<-J«M1-5'Xfyy**0 (1) KEfcfliH* 

(3) ±E«»x***BI«yD7<-;Mi±E»2fl!) 
40 BfiEA- (t) K/S&L£«lc^£ft5c:<!:££ 

tr (2) £E*<&S*«*<o*g;frfc. 

(4) ±ES«ttx-* . • x-f^^ffifjg 
g^r^O (1) CfgtOffigl^(DfI^S 0 

(5) ±Er-^ • X h 1/-^ • T^X^8»8Btt« 

Kasx^ (4) izmmomnmjww 

(6) ±IEf-^ • X h l/-y • r^X^iagli^ 

¥Stx-* • x KU-x^flc^tr (4) £E*<&iHR 

jo (7) sjfltiemsnsififtac!)*?**^*?-^ • 
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X h U-->* • x-fXy-ailiSSlCfc^T. nmfre>$)VE 

aafcaitaaafiAfi^at, \-ov)tiff%mm<nffiT: 

±Er-* • X hU-x • x-fX7&lll)glIK,J;r)t8g 

£f63rf5fc©©. ±Em^A^fi^i:l^$nfci8g 
x*;u*iiffl?f8:<!:. JgaiiOTtefflx^l^Hfifi^© 

0©S)ff F£. ±12^- K • 3V>h'fi^(CJt^L 

■ta#?-f *£©©. ±!Bitei¥©st;±iEm^A^^s 
i. 

(8) ±!Bt- HSUffgli, ±EH$tH©1:— K • u 
-?> F{I#©Si£©<ll::JtvgLT 1 ^©±121))^^- K 
£a#?t&£©©77> ! -f itlI3M§:££tJ (7) IcEiS 
©x-fXy-igfiga. 

(9) ±iEtt&#f&te. ±E'>&<<ht>10©<£fflX* 

;u^Egfflfi^c7)fa«±E i o©g>fi^- wmvuzfog 

fiSfflx^ / iU^Eg{ifi^O'>f<£< <t h 1 

^ft^-so (7) crfBiarox-f x?m®i%m. 

^-Fli-gpe^im^-F^tf (7) lcE»c©xl' 
x^igt/jga, 

(id ±.%mm^)v^mm^t±.tim^-^o 

miV>mm\Zfo&LTm®nZtiZ>^t$:-e;tS (9) ICE 

(12) sij<ic*&m$nsasciio^$^tra»7f 

-tX • X (DASD) \Z&WT. €$(^6 

Mg$tX^,¥^«&m^?rSfe-rffifflX^^«^fSE 
A-£?g£-r5fe©©, ±Em^A^fl^(Cg^$n^ 

?imx*;i^|£?s^is:£. *t&e©<£fflx*;i,*|58{a<i 
*f© l o^S^fc±E^fflx^;^fg^fiEA'-lc»^ 

EMgx^;^^¥aicf^$nfeJt^¥^t. ±E 

B'jficu&nsnsisiT (DpaDmviztifzm? £±e^ 
A^^tcf^-r^ c t &i&t>-rw.$i<DW)ft f©^ 
©lowi/ift^-F^, ±E : e- F • ^-vypmmzfo 
sur. ±Ex-^ • x f u-x • x-f zt>mw>mm\z 

m,TmiR?Ztzit><D. ±Eit«Se¥I3:Rtf.LEa7JAZ) 

? a (c &a $ n £ * - f m w ^ a: t e. & 5 a a 7 v ± 

X • X F U-xgg. 

(13) ±Et- K*j»¥»»J, ±E««fi«) : E-H • 



(11) «^¥7 - 2 1 0 9 7 5 

37> FfHf©ljfi©{ill££ LT±E»fet- F© 1 

■p$g«f*fc*©77v-rna?ss^tt d2) c 

E8©a&77-t:X • XHU-m 
(14) ±Efct«^aii. ±E'>&< 1 1 l o©($fflx 

£¥a*£tr (12) CEa©B»7*-fe* • X M/- 
/0 (15) ±E«afi©»fe ; E-Ftt. W<ifcio© 

±E»jacis**n43R : F*t<aTstifca^Tftffsn 

3<fc?l::. -»«a©»fls*-K«£t» (12) CE« 
©a&77i:X • A F l/-ygl. 
(16) ±IE*&< ii 1 ofl)ttffli^^Hi©e§ 

tt±E»fe i &- K»a©afiKfcSLTa»*h*;r£ 

(14) lcE«©ea7y-feX • X FU-xg 

1. 

d7) jwaK:aa;i*i*«aa0* : P*frtijea7 ? -r 

X? • • X F l/--;81l:feHT, aaa^IW 

±Ex-^ • X hU-y • 7 i -fXi'K»SBl::.fc0aa 
*££***:«>©. ±E**A*«^C8«snfcffl* 

i*MEa^at. aaawafflx^i/^afift*!© 

lo£&A£±E<£fflx*jl^ffi^f§EA--l::W£T5 
*-F • =iv>FB*t*«afl5E£-r*fc»©. ±E?8 
*x***E«¥&fc8«Sttfctt«^e£. ±E9Jffl 
KifSasnsa^WrtwaWStlfc^T^EafiA^ 
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